Background: The use of medicinal plants in primary healthcare is central among rural communities in Uganda due to the expensive and often inaccessible conventional healthcare. Skin diseases pose a serious health risk given the challenge of HIV-AIDS whose opportunist infections manifest themselves as skin complications. The study investigated, identified and documented plant species used to manage skin infections, the plant parts used, methods of preparation and administration of herbal remedies.
Results: A total of 60 respondents were interviewed from 20 villages during this study. 50 plant species belonging to 29 families were documented. The highest proportion of species (25%) was used against fungal infections. Other proportions of plant species against their respective diseases were; 24%, 20%, 16% and 16% for allergies, wounds, skin rash and warts respectively and were inclusive of each other. Other mentioned diseases were treated by low proportions of plant species. The most frequently used plants were Psorospermum febrifugum (33%), Albizia coriaria (32%), Hoslundia opposita (37%), Justicia betonica (30%), and Euphorbia tirucalli (25%) Herbs (55%) were the main growth habit of medicinal plant species followed by trees (25%), shrubs (17%) and vines (2%) and grasses (1) Leaves (64%) were the most commonly used plant parts, followed by bark and roots (14% each), fruits (10%), flowers (8%), sap (5%) and pseudostem (2%). Fungal infections had the highest informant consensus factor (0.9) and Justicia betonica had the highest fidelity level (89%) for treatment of fungal infections. Topical administration to affected parts was the major method of administration at 54%. Other methods were oral, bathing, compresses, poultices and inhalation.
Background
Worldwide use of medicinal plants for primary healthcare is on the increase (Karuiki & Njoroge 2011) . The World Health Organization (WHO 2002) estimated that about 80% of the people in developing countries depend on local medicinal plants for primary health care. The greater part of the traditional therapy involves the use of plant for treatment of various diseases. Many cultures have a deep understanding of properties of plants, knowledge that is endangered due to lack of documentation. Plants parts, have clear pharmacological activity in our bodies, ranging from very subtle to profound (Gollin 2004) . Plant based pharmaceuticals are considered worth pursuing because there is increasing awareness of the loss of biodiversity throughout the world, a loss that may preclude future discoveries of plant-based pharmaceuticals (Chen et al. 2016) . In a bid to preserve traditional medicine knowledge, there is need to carry out inventories of plants with therapeutic value. Healthcare practices of a community are dependent on many factors which may be physical, socioeconomical, cultural or political (Kroeger 1983 ) and the healthcare system in existence (Shaikh & Hatcher 2005) . In Katabi Sub-County, most households are in the low income bracket which prohibits them from utilization of modern health services and resort to traditional medicine (Musoke et al. 2014) . Most residents of the area prefer selfmedication using local herbs or soliciting the services of traditional healers (Musoke et al. 2014) . Rural people believe that traditional medicine has minimal side effects on the human body as opposed to many drugs in western medical practices (Galabuzi et al 2010) . The widespread use of medicinal plant species in rural Uganda is attributed to inaccessibility to modern health facilities, poverty, socio-cultural beliefs, inadequate medicines and other supplies, shortage and low motivation of the modern medical staff and the fact that traditional medicine has a wide acceptance. . Socio-cultural factors associated with the demand for traditional medicine include; beliefs and perception of illness, cultural norms, taboos, religious affiliations and household economic status (Galabuzi et al. 2010) . A patient who believes the cause of a disease is of spiritual origin will seek care from spiritual healers even when the disease is not associated with spirits or curses. However, a saved christian may rely on prayers as a form of treatment. In addition, there is growing resistance of various disease causing agents to allopathic medicine necessitating discovery of new drugs by conducting ethnobotanical studies (Mahbub et al. 2018) . The use of medicinal plant species varies according to nature of the disease (Vikram et al. 2011) . For skin infections most remedies are applied topically but at times herbs are mixed with each other or other products like oil and clay before application (Iwu 1993) . In some cases plant decoctions are used directly on the wound or infected part. Skin conditions are the abnormal or unusual appearances on the skins of adults and children in form of blisters, ulcers or rashes (Tabassum & Hamdani 2014) . Skin conditions are a very common problem in Ugandan communities due to rapid urbanization that results in overcrowding in slums (Ahumuza & Kirimuhuzya 2011) . Provision of treatment for these infections constrains household budgets so most families resort to the use of herbal medicine as a cheaper option. Skin infections are common among pupils because of the lifestyles they lead especially in boarding schools where combs, razor blades, basins, sweaters and clothes are shared (Morakinyo et al. 2014) . This exposes them to a wide range of fungal skin infections. In Uganda most local saloons cannot afford chemicals and equipment for sterilization of the tools used when cutting hair leading to rampant transmission of skin infections mainly of the head and neck. Such tools contain viable fungal spores which are transmitted from one person to another through micro-traumas and skin macerations during hair cutting (Uslu et al. 2008) . Traditional knowledge on treatment of various diseases is passed on from one generation to the next without any documentation (Badoni & Badoni 2001 , Kala 2007 ), yet most holders of such knowledge are the elderly who may die before passing it on to the young generation. It is against this background that medicinal plant species used to manage skin infections and associated indigenous knowledge in Katabi Sub-County, Wakiso District were documented. This will ensure that traditional knowledge about use of plant species in management of skin infections is conserved. It will also form a basis for discovery of new drugs.
Materials and Methods

Study Area
Katabi Sub-County is located in Wakiso District, Central Uganda between 0 0 50 ' 0 " N and 32 0 28 ' 0 " E. Katabi Sub-County comprises five parishes namely Kabale, Kisubi, Kitala, Nalugala, and Nkumba. There is one hospital in the area called Kisubi .The Katabi Community has a close proximity to Entebbe-Kampala Road and contains isolated fishing villages that extend into the marshland of Lake Victoria. Luganda is the main language spoken in the area. The people of Katabi are mainly subsistence farmers of maize, bananas, cassava, sweet potatoes, beans and yams.
Sampling Design
Key informants were interviewed. The survey covered all the five parishes of the sub-county. Interviewees from four villages of each parish were randomly selected. Hebron Junior School in Nalugala Parish was visited and pupils observed for prevalence of skin infections. Household data were collected using a questionnaire that comprised open ended questions. In-depth discussions guided by a checklist were held with key informants who are knowledgeable about the use of medicinal plant species and skin infections. Data were collected about the common skin diseases, medicinal plant species used to manage them, plant parts used, mode of preparation and administration. With the help of traditional healers as guides, all medicinal plant species mentioned were collected and identified in the field based on a manual for plant identification (Katende et al. 1999) . Plants that could not be identified were collected and identified at the Makerere University Herbarium. Correctness of scientific names of species was checked according to Tropicos:http://www.tropicos.org database accessed on 31 st January, 2019. The data were presented using descriptive statistics. The skin diseases were put into different categories. Informant consensus factor (Fic) for the dominantly used species was calculated to indicate the homogeneity of information using the following formula proposed by (Trotter & Logan 1986 
Where Nur = Number of use reports Ntaxa = Number of species in each use category The Fidelity levels for the dominantly used plant species (FL) were calculated according to Friedman et al. (1986) .
FL = Ip/Iu x 100
Where Ip = Number of informants who suggested the use of a species for the same major skin condition Iu = the total number of informants who mentioned the species for any use.
Results and Discussion
Characteristics of respondents A total of 60 respondents who included a medical doctor and two nurses were interviewed out of which 81% were females and 19% males. The majority of the respondents (52%) were aged between 31-45 years. The high number of females could be attributed to the fact that women are usually caretakers of children who are prone to skin infections and thus often search for remedies of skin infections. This corroborates findings of other ethnobotanical studies in Uganda (Tugume et al. 2016) and Rwanda (Kamagaju et al. 2013) . The distribution of respondents by age group and gender is shown in Fig. 1 . Individuals above 60 years possessed more knowledge compared to those below 60. On average each respondent aged 60 years and above mentioned 20 plants while those below 60 years named on average five plant species. This calls for the need to document traditional medicine practices to avoid indigenous knowledge erosion in case the elderly die before transmission of such knowledge. This loss will also be exacerbated by the extinction of plant species due to urban expansion and habitat destruction. Diversity of medicinal plant species used to manage skin diseases A total of 50 plant species belonging to 29 families were documented (Table 1) . Asteraceae had the highest number of plant species (seven) harvested followed by Euphorbiaceae and Fabaceae (five each). 36% of plant species were used to treat fungal infections (Table 2) . Families Solanaceae and Lamiaceae had three species each; Acanthaceae, Brassicaceae and Curcurbitaceae had two species each while Alliaceae, Aloeaceae, Amaranthaceae, Apiaceae, Bignoniaceae, Burseraceae, Capparaceae, Caricaceae, Clusiaceae, Dracaenaceae, Lauraceae, Moraceae, Moringaceae, Musaceae, Myrtaceae, Phyllanthaceae, Phytolacaceae, Piperaceae, Poaceae and Zingeberaceae had one species each. Dominance of these families as sources of medicine has been reported by other ethnobotanical studies (Lulekal et al. 2008 , Namukobe et al. 2011 ). This could be attributed to their widespread distribution and abundance (Wondimu et al. 2007 ) and rich bioactive ingredients (Thomas et al. 2009 ). 
FIg. 1 Gender and age distribution of respondents
Number of respondents
Plant species
Male Female One plant could be used to treat more than one skin disease types
The commonest growth forms were herbs (55%) followed by trees (25%), shrubs (17%) and vines (1%) and grasses (1%). The predominant use of herbs is attributed to their abundance all year round as reported in other studies from Uganda (Namukobe et al., 2011 , Tugume et al., 2016 . Herbs have also been found to contain high pharmacologically active ingredients compared to woody plants , a characteristic that makes them very useful for the management of ailments. 62% of medicinal plant species recorded were harvested from the wild. Cultivated plants constituted 21% while partially domesticated constituted 17%. This indicates heavy dependence on wild sources instead of home gardens for medicinal plants collection and that cultivation of medicinal plants is not well embraced in the area. The high proportion of medicinal plant species from the wild exposes them to the risk of being endangered due to rampant clearance of wild habitats in favor of agriculture and human settlement. The low numbers of medicinal plant species cultivated could be attributed to low growth rates (Vines 2004) . Being an urban area, land availability limits cultivation of medicinal plants. Sometimes cultivated plants are considered to be qualitatively inferior in comparison to wild plants (Schippmann et al. 2002) . Cultivated plants included Moringa oleifera and Aloe vera which are mainly grown for commercial purposes. Medicinal plants under ex-situ conservation were grown under the mono-cropping system. This calls for an urgent need to document local flora ecosystems and growth requirements so that commonly used wild plants with a potential of being overexploited are conserved exsitu. Some of the cultivated plants such as Carica papaya, Manihot esculenta and Moringa oleifera are nutriceuticals, a factor that favors their cultivation. Dominant species identified according to gender of respondents were; Psorospermum febrifugum, Albizia coriaria, Hoslundia opposita, Justicia betonica and Euphorbia tirucalli. More females used these plants for management of skin diseases compared to men (Fig. 2) . Leaves were the most commonly used parts (54%), followed by roots and flowers (11%) each while the other plant parts had proportions below 10%. Leaves and roots generally form the most frequently used plant parts in traditional medicine as reported by Giday (2003) and Wondimu et al. (2007) . Leaves are available all year round. Seeds, flowers and fruits are least used because they are seasonal. The bark and roots though moderately used require proper harvesting skills to avoid damaging the plants leading to their eventual death. The use of individual plant parts to treat skin diseases contrasts findings of Rahmatullah et al. (2011) in Bangladesh where whole plants were commonly used. Herbaceous plants can be used as whole plants because of the ease of extraction compared to trees or shrubs that present difficulty in harvesting wholly.
The methods of preparation of herbal medicines with their respective proportions of use were compresses (12%), poultices (24%), drying and pounding (16%), sap extraction from fleshy parts by cutting (14%), decoctions (28%), squeezing in cold water (14%), chewing (10%) and burning to inhale the smoke (2%). More than one preparation method could be used to prepare remedies from the same plant depending on plant parts. Sap and other resinous liquid extracts were obtained by cutting fleshy plant parts like those of Aloe and Euphorbia. Boiling was done to extract active ingredients and to increase the shelf life of herbal remedies. The mode of administration of the remedy for skin diseases was by topical application which involved rubbing or smearing the affected parts. Baths were occasionally applied. Cleome gynandra, Entanda abyssinica, and Plectranthus barbatus which were identified were also used to treat ringworms, skin rashes and skin allergy respectively in other areas (Table 1) . Forty one plant species (82%) identified were used for treatment of other ailments in Uganda and other parts Africa (Table 1) . Such widespread use of these plants by different societies in different countries to a certain extent could be attributed to their effectiveness against the diseases they are used to treat (Maroyi 2013) .
Informant consensus agreement (Fic)
The Fic highlights the plant species with a healing potential for a specific major skin disease ( 
Fidelity leves (FL) of dominantly used plant species
For each of the five dominantly used plant species a fidelity level was calculated to quantify their importance in the treatment of a major skin condition. Justicia betonica had the highest fidelity level of 89% against fungal infections. All the five plant species had high fidelity levels of greater than 50% (Table 4) . This indicates the outstanding preference of J. betonica against fungal infections of the skin. Other uses of medicinal plant species identified in the current study Some of the identified medicinal plant species were reported for other uses by different studies. These were important for food, fodder, material culture, firewood, charcoal, ceremonial purposes and income generation (Table 5 ). The multipurpose use of these species makes them an important source of livelihood which makes them susceptible to overexploitation. Multipurpose species need to be sustainably used and conserved to avoid negative impacts on the livelihoods of the users and the environment.
Conclusions
The traditional knowledge about the use of medicinal plants for management of skin diseases was diverse in Katabi Sub-County. Justicia betonica had the highest fidelity level and thus could be considered a potential plant for further pharmacological investigations that could lead to the discovery of new drugs against fungal skin infections. The dominantly used species deserve priority for ex-situ conservation so as to minimize dangers of overexploitation. Some of the medicinal plant species identified have other uses which puts them on high demand leading to overexploitation. 
Recommendations
The commonly used plant species should be screened for their haemostyptic, disinfectant, analgesic and antibiotic properties in order to develop new drugs. The therapeutic recipes revealed by the study need to be evaluated through phytochemical and pharmacological investigations to discover their active compounds. There is need to document traditional medicine practices to avoid indigenous knowledge erosion in case the elderly die due to breakdown of traditional societal structures of knowledge transmission. Therefore documentation of traditional knowledge in the use of plant species to treat different ailments needs to be carried out in different cultures to prevent erosion of such information that could be collected into a database for future research and potential drug development. Women who heavily relied on using herbal medicine are already burdened with other household activities. Thus, there is need to increase male knowledge about traditional medicine through sensitization. Additionally on-farm conservation of medicinal plants should be encouraged to supplement wild collection. Links between traditional medical practitioners, researchers, conventional health practitioners and pharmaceutical companies should be promoted to enhance sharing of knowledge about the potential of medicinal plants for new drug development.
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